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(57) Abstract: 

PROBLEM TO BE SOLVED: To maintain accuracy of 
frequency synchronization without being affected by 
noise and to quicken a synchronization lock end time of 
frequency synchronization. 

SOLUTION: Complex data from an orthogonal detection 
section 26 are given to a valid symbol period delay 
section 27, in which the data are delayed by a valid 
symbol period and complex conjugate data subject to 
conjugate processing are obtained. A complex multiplier 
28 and an arithmetic mean arithmetic section 29 apply 
correlation processing to the complex data and the 
complex delay data, and an arc tangent arithmetic 
section 30 obtains a phase rotation angle as the result 
of the correlation. The phase rotation angle is fed 
sequentially and selectively to arithmetic means 
arithmetic sections 33, 34, 35 by a changeover switch 31 
controlled by a control signal S1, where arithmetic 
operation is conducted. The arithmetic results by the 
arithmetic means arithmetic sections 33, 34, 35 are 
given selectively and sequentially to the orthogonal 
detection section 26 as a frequencv error correction 



signal via a changeover switch 36 controlled by a 
control signal S2 for the purpose of frequency 
synchronization. 
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mfcmtimwm'm 2 9 izmznz, zomm- 
m&m2 9& x-mmntim^mmzmu u 

T-9*>9x>b (t a n-1) igg«S3 OlCftttSft 
[0 0 5 4] T-99>*?*ybmma0\ l ** _hlBtB 

mmmsmn mm) / mm) <jyr-99z/*j*. 

*i£„ d(D^pg|$3i^ ^kLt^i/y^)V9 >f^> 
^iTOS-^^SPT^stis ^>#;i/P58§fi-^c«fc 

[0055] tymX-m ^^-321*, lA*3ffi*©i 

i&T'&y, «MM.x-fy^«w»coNTT»*jaan* 

WW«#S 1 ICS^^T, A#fll*«: 3 ffi*SS?-3 2 
a, 3 2 b, 3 2 c<De>t»01o€:^L/Tffi*-r-5l& 
#5tf?e>. ±BWW«-»Slcaic5v^TfflAJB7'3 2 
a, 3 2 b, 3 2 c©^-rtl^^ffi*StlSM#ti. 
^tl-minit¥^mg|J3 3. 3 4, 3 5tC^$tl 
5. 

[0 0 5 6] ZICIT*, itlW¥i^^8P3 3,3 4 l*j£36 

$^SH^i4, **vTmmtxm \ *t \#o. 01* 

[0 0 5 7] *D»spJ^^CSP3 3, 3 4, 3 5Ci3»* 

#gf3 6a, 3 6 b, 3 6 c IC#5&<**1£. £©3081 

^y^BP»CONT-e**a*l6WWfB#S 2 ICS 
■tfV^T, 3 *JJ&&¥- 3 6 a, 3 6 b, 3 6 c©g-A2rti 
#©e>^©loS:^UTffl*-rS!l^«:fTe). z.o>® 

m.x4v*3 6<?>mjj\t, W3mmv>2 6izmsz 

S. 

[0 0 5 8] ±IBiBSf«liZ!EiS2 6li, @21C^ 



(10) 
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17 



18 



A*SftfeOFDM5Mt«9tt. BPF GWeffift?* 

2 6 1 \z&^Tmmmm<vwgzm£2tu 

fH3$g§2 6 2 > 2 6 3lC^$n*o 
[0 0 5 9] ^U$^2 6 4 tt. ±SBM»M 

2 6 2 il&ffiSS2 6 5lCp!i&$n5o Z.©^*§SI2 6 5 

a. mp^M§ 2 6 4 (Dmtmn* 9 o %© 

[0060] ^§§263li, BPF281*»&©m* 

M#i:^6P^^2 e 4fr&©ffi:^*fc©**»*«: 
ff^%»o-C, *<Dffi*tt. LPF («WBi7-f/I/#) 

u v l p f 2 6 7 «v& jsamnm 2 6 4 (duums^km 

[0 0 6 1] **»2B2ttBPF2Bl*&© 

2 6 4©ffi#M^©3lll8£££^ :b< * n: *> *©ffi# 
ttL P F 2 6 6 iffl«a**Hfl»*Sft*. 

z:*iic«fcy, LPF2 6 6*v6>sa»ae»2 6 4(om* 

[0 0 6 2] i©J:^K:UT#6>nfeI*lffi^Q«MB 
^l«n*nA/D3Q|BP2 6 8, 2 6 9TfBawb*V> 

2 6*>e>m*sns. 

[0 0 6 3] ft "il0&Htt»2 6lCH2Cf**1l»*ftB 
JSg|S38iBg§ 2 6 4 ©«a«ttSgJiiE»*i: bT#*&1"& 
[0 0 6 4] JJBit^Sai52 6li, (U& H 

[0 0 6 5] *fc*>fc, H3©*»*T*tt. MS»^2 
6 4fiDWHWS«ftH«fc^ f$bo"CA/Dg»SP2 
6 8,2 6 9©ffi*SQ , Si &6H*l/t#&*lfcl»l 
•?-*Si+Sq «MHI2 6 10KA*U NCO 

(gmiimig) 2 6 1 lx-mLzn&mmur-* 



*tmmmtz>, tut, /wasMWtwatwcjiyN 
co 2 6 1 lfflMWiwts^tt', im&-* 

[0 0 6 6] ±|ffi&l«¥i^^2 9li, MAO. 04 

tc^*sfc*wre**. bb4k:*v^ ±aa£»8&2 

8 *&ffi*S*lfc«*tt. V-f 2 9 1 

to. »©y>f>T>^2 9Hi^A«*«:««"t**» 

10 ;i/^gl$2 9 2lC#^S*lS= 

[0 0 6 7] £©FIR7-f/l/*»2 9 2tt. #- KSB 
IBfflatfl-fcff^atfr**. £©FIR74/l/*»2 9 2 

[006 8] ±mmm%®Mm3 3. 34. 351*, 

20 7>73 3 1 (C«|&3*l*. IfflW>7>7"3 3 1li 

juwi^&fl'ftrt"**'©'^ -?-©m*iiin^3 3 2& 

[0 0 6 9] £y#3P3 3 31*, ±BJ/>*M«IBfll*K 

*©«*. ini?s§3 3 2Rt^pgP3 
3 3ic«ty«t^sti&s^sii4, j/>^^H»w»re« 
ftgmzfis sfcok*. *©isstt«»»3 3 4 ic& 

ZL©ffi#3P3 3 4ti, Hs%bfcvMHW«*» 

30 [0070] r^tc. 1 ©^©^©jMWftfc*^ 
wtiwrr*. w. ±bs/># 

v%%>© ±t\ *»s/>*</i*hts t^©^ 

>KOFDM5Wtfi#s(D tt. 
[00 7 1] 
* ORlJ 



s (t) = £D t • exp ( j 2w f k t) 



(-t, S-tSt, ) 
-CO 



---e, Dk (=Xk +jYk) tt. tf^rUTfk 
SBs(T) ^0i^:ItSM.S^t^tBt-fc5. v 



* [00 7 2] 
BS2] 



s(t) =x(t> .+ jyCt) <-t, ^tgt, ) 



(2) 



50 



_ ] / (of DM3asflMB#©*-^*^ y rispg) t 
(2) ti#^<fce>^-r;ii:#T-£&, 



(11) fflmi 0-1 1 7 1 7 8 

19 20 
[0073] * * GK3] 

s (t) - (x (t) ♦ j y (t) ) • exp ( j 2 7i A f t) 

= S, + j S Q (-t.itSt.) -<3) 

5£ (3) «, J33tf03$W2 6£<fcyi238^£*l.fc SS^^-^s* (T+Ts)tt^©«fce>K^3*V5. 
^^-^Sr^-fo Z.0y&^r-9^Wb^y^fm [0 0 7 4] 

^Migp2 7cDm*T*fe-&^2/>Ji?;i'air^i@^mJK 

B*(t+t.) - [(x(t+t.) + j y (t+t.))-exp (j 2*Af (t+t.))]' 

= S 1D -]S OD (-t.Stgt.) -(4) 



* s * a+Ts)^ mmm%2 s iz& vmmmmz [00753 
Mzix -Tg ^T^o (Dt.g<mmtmAa)wk& ★ grsj 

m(t) = s(t) ♦ s'(t+t.) 



S, D ) 

[ (x(t) }'+ {y(t) }*] ■ up ( j 2wAf t . ) 



= S,-S ID + S Q -S QD -j (S,-S OD -S Q 



(5) 



(T+Ts) ®ffiH8tJWm>ft«. 
[0 0 7 6] OFDMM#®ffi^lra2l^>^Dk <D # 

c (t) = 2 • exp ( j 2ic&f t. 



5£ (6) *M=>JIfl¥T*£.&<}:e>K, *BB8ig*c(T) \t*cV 30 

X\ T-99>&3LybWmtS0K*Vmtt8lkc 
(T) ODfifKlimSr^ftS (7-?*>^a:>ba>?8ir£ 

[0078] ±iar-^f >^x>h^^cgp3 ofcty 
;i<B»flWc J: s A x y *fx*mm 3 1 izx 

llcS^V^^t>S^^>f^^3 2lCj:oT, *D 40 
!C¥i^§£gP3 3, 3 4, 3 5<D^Ttlfrlzmmilzm 

[0 0 7 9] «M9ft*si li, wmz.^v3-3 2\zm 

^mm-Z&tc&M* 0, O F DM-ff-^tf) 1 i/ytf)V® 
IS&Ts (=Ts +Tg ) tU Mj , M2 (Mi <M 
2 ) &!E©j»£-f5i:, 0ST< (Mi +1) T S , 
(Mi +1) Ts gT< (M 2 +D Ts , (M2 + 
1 ) T S gT©BS^C-£*ven*mt*-f ^3 2fflA 
Mffeffi*W3 2a, 3 2 b, 3 2 c^tXMlC^ 

z.mctzmm&mo 50 



<SR8*SIlc«fc»Jx(T) &tfy(T) tt#?*:Stfiftct£e>. 
[0077] 

me] 



(-t.stgo) 



(6) 



[0 0 8 0] ffii]JSf3 2a, 3 2 b, 3 2 c iZ-£fr? 

i^^^nx\>^tm^mmms> 34, 35©^ 
yryzfatfj ymit, tmmm&m 33, 3 4 # 

[0 0 8 1] ^¥^1^6153 3, 3 4<D^SI55:W 

•ts«y*m^s:-e4x-e*vfia#m#Li, L2t-rsfc, 

-W?*lMi Ts ST, M2 Ts ST0B££!fc:fcV\T# 
[0 0 8 2] iD^spi^^Cg|53 3, 3 4, 3 5®^ 

*^-e*u ffl®m^s2\zm-3^xwm>z>mi: 

*©§S2 6 4 SfcttN CO 2 6 1 1 lC/g$$C^fitiEft-l§- 

t LxmtRmzffi&2tu zMz^xomT-zoyft 
•Dmmtemm-tz. mm^sz »*. ogT<M 2 T S 

, M2 T S ST< (M2 + 1 ) Ts , (M2 + 1 ) Ts 
STCD^JfC-en^ «J&A7.W 61ZMVX 
A^3&?3 6 a, 3 6 b, 3 6 c feHifCfltfja&dF-lCflSfc 



21 

[0 0 8 3] f& JdHWBCfcvvt, t&PW£B3SB* 

[0 0 8 4] ®7lC, AfrW^S^^^o S7lCfe 

wt, J^tt**yrJ«lBS»i£l Af I, tttttii^ei 

OFDMttlB&IEtt. fiC/NBWC*BH*^UTMS« 
flggtfO. 5#jST'feot^ JU^L^i^WaiS 3 3 tC J: 
»; * Y U TM^S^M I A f I # 0 . 5 «fc »J ^SIC/JnS 
<fc*J:3lc*llB9l&»*fJK itJ3ITO?£J£ 
SP3 4lC«fcy*9lji»5:t?e>. iot, **U7JMl8R 
Mill Af 1 - 0. 6fdSSCfctf*» <&C/NB#tf>Ji!?& 

3 5 JCT h 5 y ^^IMMtfri ©TfMt2J3SRI«^ST« 

[0 0 8 5] Zl*UC«J:>h lt#e«»3*l<&Zi:fc<B 

ffl»»Ci3V*T, 3o0iOW¥^M^S3 3. 3 4, 3 
5 fc JB v t&tf. 1 oXli 2 oXfcU o£Ut©ftllPP*£R 

i9i*z)akK&ft« 3 £ «tT?« & r w«e> * % fc v \ 

[0 0 8 6] (^201186©^^) H8tt. 
«DS 2 ©HJfcDTgJKtCfcttS O F DM^H^fiS^-t^" 

[0 0 8 7] ^©HJ6©^ffi©^«£^li, Ell ICttcI/ 
IPPflSWIWSS, 34, 35, 4MM.X>fv^36IC 

UWas#«&U ±iB^^.x-f^^3 2, inHWfUr 

$33, 34, 3 5, ^^.^^^3 6tC«fc»J*B*3 

So 

[0 0 8 8] fi8#SP3 1 IzmZZnt-Bitl^ VMZ-X 

SnSfg^fS:, SffcfrigR^a, 3 7 b, 3 7offl^ 
[0 0 8 9] ^^ffiSP4 1 «, «f#SP3 1 (DmJlOM 

has4 2ic#«&-rs„ ±iB^^msP4 ifre>©ffij«B 

^C^c5VNTffi*3S?3 7 a, 3 7 b, 3 7 c^^ffi* 

sns^i*, *n?ntmmm&m s, 39, 4 

0tC#S&£4l5. 

[0 0 9 0] dZ.T% iDW¥i^^SP3 8, 3 9 \t!tM 
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HM?^rass§ *p^¥^^i54 o « h 9 y * 

^ISBilli, U 7JS$3Bt£i^ I Af I #0. 0 1 * 
[0 0 9 1] ±|S^F#*^> 2li. _fcgB?f#&ffi 

£gic, ■»t^>f'y^4 3{C'^&-rsi!lPM^tJf± 
iSifD^WM^SP 3 8, 39, 40 <Z>BK* b V vej^f 

[0 0 9 2] ±BB8nlPia««*»3 8, 3 9, 4 OtCfc 

wsinJPpaswittSfla*. *ftWfl&3-x>fy^4 3 

3 a, 4 3 b, 4 3 ctC#$&3*l&= $Jtft 
*X>f y 4 3 tt, 3 A* 1 m*©^T'fe U, ±I3^F 
***>M»4 2T'^3*l£f3Wt#Kg^T, 3 
AMf4 3a, 4 3 b, 4 3 c©e>*>0> 1 ^fciHiftl' 

f4 3©[i}*(j; «Bg^BP2 6tc«*&^tu 

©52 6^1«3ftTV^|^bfc^;gSP3£^*kttN 

•So 

[0093] iMzhm^mmms 8, 39, 401*, 
±ga^^-r^^3 7^e.ffi*sixfe#^ 

3 8 22KWS8W3 8 3tCj;»J^Sn5«8«tC^i& 
$tvSo 

[0 0 9 4] ^fgP3 8 3l4, S^LJ&V%S/^3j?;i/*>f 
J:»Jfi3#Sn-&. *<0tt!ft. *0W§|3 8 2, ^#gP3 8 

[0 0 9 5] Z.CD^gP3 84li, EfitL«tV\f!RaiM# 

zaffimmt-zMvfJyryzfsaiizemz 

*l&o 3©^W^7>^3 8 1H ^-*^>hgp 

4 2frbms2frzvjyffl®f%^&v®fe2*i :s >y t 
[0 0 9 6] ?^ic, ^H2©syg©^®©^^iw^ 

S tlfe^MS: 0 , OF DMfg-^-© 1 S/^^l/SBISIS: Ts 
H U M3 S:iE(Dl5ct-tS= ^&ffi8P4 l 

li, 0ST< CMs +1) T S ©t»C33Wt, ^pSP 

#SlfiU ^m^»y^3 7fC*rUTWPfi#S:ffl 
^JL, ^^IE©^-tCttffi*SS?3 7 a £3gJK-t5 «t 

e> ic &<nm&ic\m±im- 37 b s «t e> tc, 

(M3 + 1) T S 7c&fflRt5 
50 [0 0 9 7] #^*^>hSP4 2li, ^«lffigP 



(13) 
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4 1 *><m^&mmm$mti &ttirc&* z t 

U OST< (M3 +1) Ts GDBSMtCfcWt, 

[0 0 9 8] lEatfj^HgH&Cp i:U A 

SS4 21*, IHI|t¥^SP3 8< 3 9, 4oic-we*t 
*>f>§«mi#&>£*J, ^FMM3 Ts ^TlCiDgPpJ&Sl 

ac^py^^SP 3 9 oyzmf* yyy^a>ff^ y*i/c 

m \z. tmmmmm^o(D^mf^yryzf<D^y io 

[0 0 9 9] fSH^OhBH 2«, «|fc*.*-f 

^^4 3fC*fLTf!l^fi#«:i3iy> T=M3 T S 0>m& 
lCfc^T±fB#tf>h2a#C p >C m 0>ilglCA#S^ 
4 3a J: 3 IC ±M^y hgC#C p <Cn, 

a>£%lZKf]m-4 3 b£jgift1-£J:-MC, (M3 

+ D t s ^tt*a*5s?-4 3 czmR?z>£$*ffl® 

[oioo] hfflS4 2ttu fligppiSift 20 

«P3 8, 3 9<7>fi8$8P3 8 4lC*fl/T, M3 T S ^T 

■5. res, ih®¥*^lsi53 8, 39, 4o<Dmms 8 

41*, M3 Ts >TtCfc^Tlt, D-fey h^lT'fe»J, 
ffi^OT-$>S„ 

[0 1 0 i] ra, _hgagy?§tc*3vvr, imw&eam. 

[0102] B9i oic, ^{ttSfcttftsW&a*-*-. 01 0 30 

tcaswr, MMtt**urMH0Mfti Af 1, mat 
m&Tzmhx^&o 01 o*>e>^6>^j:e){c, ±ib 

F DNtfgf^ggti, fiC/NUCW^t U T 
/S$gS^g#0. 5#at'&oTt, *D^¥i^»SP3 

*ymvpZftt><Dx\ mmffim&7&*imiz3i& 
vt=.mftim<bft2>o 40 
[0103] cijucty, umiz&mzn&ztteKM 

^%rm%oyffimtzmzz£.ifiX'gz. m. 

OWBflffiUCfc^T, 3o©Wq2i^qg|J3 8, 3 9, 4 
0 fcJBVMfctf, 1 oXtt 2 oXfcU ^RlKDiD^ 2 ^ 

[0104] (m3<D$m<mm ®i 1 *is^tc 

^S^3©HSS®^fi8lCs5WSOFDM^imS®&^-r 50 
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[0 10 5] z<D$m(mm<&&mi&\t. aii^u 

fe^l©SI!SCD^fi80D«Sfiat, It35^aU2 6» 
>#;t/&R$l&a$2 7, S^#S2 8, iu^pi%^ 

SP2 9 tC<fc y^3*lSSP^®«lfiiSliRICT-*>S. * 

[0 10 6] Uimt^±©?WSP2 9(Cj:SSTOS«fiy* 
g&4 4 ^#SP4 4 tdU E5*LfcW»3tf 

SfcODT?, -e®fi^^«^IAX>f^^6 7{C#«&$ 
[0107] ^SJi&t*>^y3 L 6 7^*, lA#2ffl;*J©«t 

wm^ s 7 ic^v nt, x±>m^ & 2 tfcfrssHP 6 7 

a, 6 7b©e)'b01o$:^LTm*-rSiW5:fi i 
e». ±B«ffl»««=»3V^TmA»6 7a, 6 7 b© 

g|J4 5, imZXJ v*6 6©-#<Z>A#S&?-6 6 MC 

[0108] umy-mmuA siz&v&tmy-mm- 
wm-xj -vf6 6 G>-j,<Dx±im- 6 6&\z 

W&StlSo rCD^^-f y^6 61*, 2A*lffl* 
©1SlfftT*&»J, ^tX-fy^f!JMlSCONTT'3y*;* 
*\.S«!lWt#S8{C^VNT, 2AASSf6 6a, 6 6 
b©#A*##©e> t>© 1 oSr^UTm^J-rSl^S: 

i> Nigggp (t a n-1) 3 0{C#^&$iX-5. 

[0 10 9] T-^;jr>i;a:>htll»gP3 Oti, ±|BtJ 
SI^X-f>y^6 6©ffi^G) (tmm / (^KSP) ©7 

^-f^5 L 6 4tC^$nSo 
[0 1 1 0] iJfl&tX-f y^64tt, lA*2ffl*0« 

Wm^S 9 fCSr5VNT, A^7##S: 2 ffi±3gf?6 4 
a, 64 b©e>*,©lo£^LTffi:*rr<2>i&f1W 
e>o ±iaM9m#S9fC^VNTffi^S?6 4 a, 6 4 
b ©v^*^e>m*StiS^li, 2 A* l 

6 5 a, in«C^i^WgP4 6 }C#s&£4l5. 
[0 111] iimt¥^I^SP4 6ti, ±IB<3^^-f V 

r6*0mt)<»imm%ffiM-zt&**><DX\ -e®^* 
j*, ±fB^m^.x-r 6 5 omxojjjm-e 5 biz 

[0112] ±iB^mA^-f y-^e 5ii, ^jmA.^'f v 

^mmcoNTX'&f&znzfflfflm^s 1 otc^^N 

T, 2AASS?-6 5a, 6 5b®#A*if©e>^01 
6 5CDffi*Ji, H3S&3&&S2 6(C^$tU gCfl^® 



(14) 

25 

[oii3] zir-e, imwrnm-m ^ $smn 
mmmmih&ms mmmmm ^v^v^y? 

mmmmmmBi&fr) in***, z^x^mm 
muz> *vv7mmmm\ a* i#o. oi*ss& 

[0 114] ±IBSn^WM^aP4 5, 4 6tt. ft*. 

[0115] ±mrn*mmB2QK±mt>tit=m 
mum*, •wwt&ftffcrsfc*^ s/>^i*b 

ti*. £©ft*W4 4fr&ffl«»ffi*Bu «W«*S7 

6 6bKl#*fr3ft*. 

[0 116] «T#M#S7ljU SflM-X-fv^B 71C« 20 
■&*HWfta*vfeBB!I«: 0, O F DM#if© l S/XOHB 
BISrTs tUM4 ttECDRfc"**^ 0^T<M4 T 
s , M4 T S ^fflBMSC-enWlflMM.^ V ^6 7 

(Dj^jm-^mi^m-ei a, 6 7b^ws^m*.^ 

[0 117] m*a&?6 6 aK^3*lT^*;Dt*W 

«54 5^ja^a^a8Ri^i^*aws:®ii^*.s<k 

[0118] im^-vmmu f>o>ffim*ffl®-*z>fc a 
j#M#&'fia#m-tHiii-rsi:, M4 t s st®«wk 

M4TS tcev^-ctt. yt»M«t5»y. ^spwrn 

^JliOT'feSo 

[0 119] flnj£¥i£iSt&SP4 5<D^3g^i:±IB^# 
gP4 4 ©fitfjl*, tSmm^S 8 Kdfc5VVC<»»fc*98l 

giJ3 0lC^Wlcmsn5o »M#S8li, 0ST 
£M4 Ts » M4 Ts <T©BftWC**V*n'«Mft*.^'f 
<y^6 6tC**L-CA#38HP6 6a, 6 6 b S:«HlCffi*S8 4 

6 ©ffi#B, 7-9*W*V hSUIgP 3 0 *l 

*. 

[0 12 0] r-^*>S?x^WWI»3 0K:J:yfl6 

6 5 a, inSPPi&iSSSM 6©VvftuM3ttRttlC69fr 

[0 12 1] «WI*S9tt. 0ST^M4 Ts , M4 
Ts <T©W*|K:*4x-en««W.^'f V* 6 4 ©A#3g ! 
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& 6 4a, 64bA fc|RK:fl«WifilW<5« 
[0 12 2] ffi;fc»6 4 blCgS^3*lTV%SAn^¥^ 

BUG* 4 6 to* 4 yry^WJ m-VmM 

gp4 Btf\>9v*y? omBsmmamu») 

[0 12 3] JdB7-**>2>*>MWW* 30 ®** 
flaft3*»E»2 6©Jig!3B*it§2 6 4*fcttNCO 2 6 

1 nzMm^mm^tLxmmizm^n. m 

Ott, 0^T^M4 Ts . M4 T S <T©W£!lK-«v6 

[0 1 24] m ±smwKis^x. timwosem. 
^c*cstas!^i®*i*#^bTv^vN©-e, ^8© 

[0 1 2 5] 0 1 2ic, JMttWa»fls«fc3*r. ®1 2 
icfcwc |BIW**irUT«aHWH36l Af I. WW* 

ASaSOiSI^O. 5#5fiT*oT*K j6«Pia«BJI»4 

5fc«tyn3»a&&5iii*s:ffe)^fc^ ^-yut/wsr 

Pm\ Af I =0- 5tfi&lCfctt*> {£C/NB#©JSM 

4 G^xh^v^y^mp^n^fDxmmmm^^m 
[0126] i*ucj:»;» *ft&a»an*ifcft<ft 

5iiS^7B«ai©lBBtffcS:H*ifc«^«*. *^6g©^ 

Micfev%T, 2^nim*mm.m 5, 4 6&MVNfc 

4 4 ^v^cfev%T*RW««W«:»*-^*^* 

[0 12 7] (H4©Hfig©^®) H 1 3 li, #3£$Hc 
0 0^S^4 ©|Qi©?^lfCfeWS O F DMmmmzTj?? 

-?uvvmx*%>z>o 

[0128] z.<D^owm.(o^m^^ muzrth 
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